Broad emission lines is a prominent property of type I quasi-stellar objects (QSOs). The origin of the Baldwin effect for C IV λ1549Å broad emission lines, i.e., the luminosity dependence of the C IV equivalent width (EW), is not clearly established. Using a sample of 87 low-z Palomar-Green (PG) QSOs and 126 high-z QSOs across the widest possible ranges of redshift (0 < z < 5), we consistently calculate Hβ -based single-epoch supermassive black hole (SMBH) mass and the Eddington ratio to investigate the underlying driver of the C IV Baldwin effect. An empirical formula to estimate the host fraction in the continuum luminosity at 5100 A is presented and used in Hβ -based M BH calculation for low-z PG QSOs. It is found that, for low-z PG QSOs, the Eddington ratio has strong correlations with PC1 and PC2 from the principal component analysis, and C IV EW has a strong correlation with the optical Fe II strength or PC1. Expanding the luminosity range with high-z QSOs, it is found that C IV Baldwin effect exists in our QSOs sample. Using Hβ -based single-epoch SMBH mass for our QSOs sample, it is found that C IV EW has a strong correlation with the Eddington ratio, which is stronger than that with the SMBH mass. It implies that the Eddington ratio seems to be a better underlying parameter than the SMBH mass to drive the C IV Baldwin effect.
INTRODUCTION
Broad emission lines is a prominent property of type I active galactic nuclei (AGNs) and quasi-stellar objects (QSOs). It is accepted that these broad emission lines are produced by photoionization in broad-line regions (BLRs) gas, where the accretion disc surround the central supermassive black hole (SMBH) provides the ionizing photos. Baldwin (1977) discovered an anti-correlation between the equivalent width (EW) of the C IV λ1549Å emission line and the continuum luminosity in the QSO rest frame, (i.e. the Baldwin effect, see the review by Shields 2007) . Over the past 20 yr, this effect was investigated with different QSOs samples, including other permitted/prohibited emission lines, such as Lyα, C III , Si IV , Mg II , [O III] , Fe Kα (e.g., Green et al. 2001; Dietrich et al. 2002; Shang et al. 2003; Baskin & Laor 2004; Xu et al. 2008; Wu et al. 2009; Richards et al. 2011; Bian et al. 2012; Shen & Ho 2014) .
It is believed that the Baldwin effect exists for many UV/optical emission lines. However, its origin is not clearly established. One promising interpretation is the softening of the spectral energy distribution (SED) for increasing luminosity, which lowers the ion populations that having high ionization potentials (e.g., Netzer et al. 1992; Dietrich et al. 2002) . Non-isotropic continuum emission and the intrinsic Baldwin effect would provide some of ⋆ E-mail: whbian@njnu.edu.cn the observed scatter in the Baldwin effect (e.g., Baskin & Laor 2004) . The underlying physical parameters for the Baldwin effect are investigated for many years, such as the eigenvector 1 of Boroson & Green (1992) , the Eddington ratio L Bol /L Edd (i.e. the ratio of the bolometric luminosity to the Eddington luminosity), the SMBH mass MBH (e.g., Boroson & Green 1992; Wills et al. 1999; Boroson 2002; Shang et al. 2003; Bachev et al. 2004; Baskin & Laor 2004; Xu et al. 2008; Bian et al. 2012; Shemmer & Lieber 2015) . For a optical-selected sample of Palomar-Green (PG) QSOs, Baskin & Laor (2004) found a strong correlation of the C IV EW with L Bol /L Edd , stronger than that with the continuum luminosity, and suggested that the L Bol /L Edd is the primary physical parameter which drives the C IV Baldwin effect (Shemmer & Lieber 2015) . Using a larger sample of QSOs with 1.5 < z < 5 from Sloan Digital Sky Survey (SDSS), Xu et al. (2008) found the C IV EW has a stronger correlation with C IVbased MBH than the L Bol /L Edd . Using C IV-based MBH by Shen et al. (2011) for high-z SDSS QSOs, Bian et al. (2012) also found that there is a correlation between the C IV EW and the C IV -based MBH . However, with Mg II-based MBH , Bian et al. (2012) found SDSS QSOs in 1.5 < z < 1.9 follow the relation found by Baskin & Laor (2004) , suggesting the bias in C IV-based MBH .
Due to the larger consumption of telescope time in reverberation mapping (RM), there is about 60 AGN/QSOs with reliable BLRs sizes from RM (Kaspi et al. 2000; Peterson et al. 2004;  c 0000 RAS Figure 1 . The UV continuous luminosity at 1350Å (in units of erg/s) versus redshift for our low-z and high-z sample. The black triangles denote 87 low-z PG QSOs, and the red triangles denote 126 high-z QSOs. Du et al. 2016; Shen et al. 2016) . From the RM BLRs sizes, there is an empirical R-L relation (Kaspi et al. 2000; Bentz et al. 2013; Du et al. 2015) . With this empirical R-L relation, the BLRs size can be derived from the continuum luminosity at 5100Å. The singleepoch SMBH mass can be calculated from the broad emission lines, such as Hβ , Hα , Mg II , C IV (e.g., Laor 1998; Bian & Zhao 2004; Greene & Ho 2005; Vestergaard & Peterson 2006; Jun et al. 2015) . By the host correction in the continuum luminosity at 5100Å by Hubble Space Telescope (HST) images for different width slits, Bentz et al. (2013) found that the slope in R-L relation changes from 0.7 to 0.533. It is suggested that C IV -based MBH is biased to the Hβ -based MBH (e.g., Rafiee & Hall 2011; Shen & Liu 2012; Bian et al. 2012) . For high-z QSOs, the Hβ emission line is shifted to the infrared (IR) band. The IR spectroscopy observation for high-z QSOs is needed to calculate SMBH MBH using the same Hβ emission line as that for low-z QSOs.
In order to investigate the C IV EW relation with the SMBH accretion, we compile a sample of 87 low-z PG QSOs and 126 high-z QSOs across the widest possible ranges of redshift (0 < z < 5) with available spectral information for Hβ λ4861Å and C IV λ1549Å emission lines. Our adopted sample is described in §2, the results and the analysis are given in §3, and the conclusions are presented in §4. All of the cosmological calculations in this paper assume H0 = 70 km s −1 Mpc −1 , ΩM = 0.3, and ΩΛ = 0.7.
SAMPLE

low-z sample
The 87 PG QSOs (0 < z < 0.5) are optically selected by a limiting B-band magnitude of 16.16, blue U − B colour (< −0.44), and dominant starlike appearance, showing broad emission lines classified as type 1 QSOs (Schmidt & Green 1983; Boroson & Green 1992) . The low-z PG QSOs is representative of bright optically selected QSOs (Jester et al. 2005) . It is the most thoroughly explored sample of AGN/QSOs, with a lot of high quality data at most wave bands (e.g., Boroson & Green 1992; Brandt et al. 2000; Baskin & Laor 2004; Bian et al. 2014; Shi et al. 2014) . Boroson & Green (1992) observed all these 87 PG QSOs with the KPNO 2.1 m telescope and the Gold Spectrograph. The spectra of these objects were made through a 1.5 arcsec slit with a spectral resolution of about 6.5Å, covering the range 4300-5700Å in the rest frame. In this paper, the Hβ width at half-maximum (FWHM) is adopted from Boroson & Green (1992) used in the Hβ -based single epoch SMBH mass calculation (see also Boroson 2002; Vestergaard & Peterson 2006) . In Table 1 , the spectral-resolution-corrected Hβ FWHM adopted from Vestergaard & Peterson (2006) is listed in Col. (9). For UV spectra of these 87 PG QSOs, Baskin & Laor (2004) obtained archived UV spectra for these 85 PG QSOs, 47 from the HST and 38 from the International Ultraviolet Explorer (IUE). For three of them (PG 0934+013, PG 1004+130, PG 1448+273), their UV archival spectra did not have a sufficient S/N to measure the C IV EW, and PG 1700+518 is a broad-absorption line (BAL) QSOs. In addition, there are five BAL QSOs and 16 radio-loud (RL) QSOs.
The continuum luminosity at 1350Å / 5100Å is calculated from the (SED) presented by Neugebauer et al. (1987) (Baskin & Laor 2004; Vestergaard & Peterson 2006) . Table 1 lists the information of 87 PG QSOs. Fig. 1 shows λL λ (1350Å) versus z, where black triangles denote 87 PG QSOs.
High-z sample
In this paper, the Hβ emission line is needed to calculate the singleepoch MBH for all QSOs and to investigate the underlying parameter for the C IV Baldwin effect. For high-z QSOs with available C IV λ1459Å observed by ground telescope (z > 1.5), the Hβ emission line is shifted to the IR band. Shen & Liu (2012) presented 60 intermediate-redshift QSOs (z ∼ 1.5 − 2.2) selected from SDSS DR7. Their near-IR spectrum are observed with TripleSpec (Wilson et al. 2004 ) (0.95 − 2.46 µm) on the ARC 3.5 m telescope, and with the Folded-port InfraRed Echellette (Simcoe et al. 2010 ) (0.8 − 2.5 µm) on the 6.5 m Magellan-Baade telescope. With TripleSpec, the total exposure is typically 1 − 1.5 hr with slits widths of both 1.1 ′′ and 1.5 ′′ , and the resulting spectral resolution of R ∼ 2500−3500. With FIRE, typical total exposure times were 45 min with the slit width of 0.6 ′′ . The spectral resolution is R ∼ 6000 (50 km s −1 ). They performed standard ABBA dither patterns to aid sky subtraction and observed a nearby A0V star as flux and telluric standard. Jun et al. (2015) presented near-Infrared grism spectra for 155 QSOs (3.3 < z < 6.4) from the AKARI space telescope. It is composed of optically luminous and spectroscopically confirmed type 1 QSOs at z > 3, mostly out of SDSS DR5. The spectrum coverage is 2.5 − 5.0 µm. The spectral resolution is R = 120 at 3.6µm, corresponding to a velocity resolution of 2500 km s −1 . Jun et al. (2015) gave 43 highz QSOs with Hα information. From above two literatures and others (Shemmer et al. 2004; Netzer et al. 2007; Dietrich et al. 2009; Assef et la. 2011; Ho et al. 2012; Shen & Liu 2012; Jun et al. 2015; Shemmer & Lieber 2015) , we assembled a sample of 182 high-z QSOs with Hβ /Hα data.
In order to obtain the UV C IV data for these high-z QSOs, we search their SDSS spectral data. The SDSS used a 2.5-m widefield telescope at Apache Point Observatory near Sacramento Peak in Southern New Mexico to conduct an imaging and spectroscopic survey. Shen et al. (2011) presented a compilation of properties of the 105,783 QSOs in the SDSS DR7 catalogue, where they used multi-Gaussians to fit the main emission lines, such as C IV , Mg II , Hβ , Hα depending on the redshift. We search these 182 highz QSOs in the SDSS DR7 QSOs sample by Shen et al. (2011) , and obtain 126 high-z QSOs with C IV fitting data and the luminosity at 1350Å. Shen et al. (2011) suggested that measurements of C IV EW for most objects are unbiased to within 20% down to S/N ∼ 3. For our SDSS high-z sample, their S/N are larger than 3. There are 7 BAL QSOs, 12 RL QSOs, 11 weak line QSOs Figure 2 . The host fraction in the total continuum luminosity at 5100Å versus the total continuum luminosity at 5100Å. The black triangles are the observation data from (Bentz et al. 2013) , the red triangle denotes the value of each bin. The black solid line is the best fit for bin data. The dotted line is the formula from (Shen et al. 2011) . For red bin data, the Spearman correlation coefficient and the probability of the null hypothesis are shown in the panel.
(EW(CIV) < 10Å). For these 126 high-z QSOs, we respectively select 10, 15, 7, 1, 60, 7, and 26 high-z (2015); Jun et al. (2015) . For 26 high-z QSOs in Jun et al. (2015) , we obtain the λL λ (5100Å) and Hα FWHM from table 7 in Jun et al. (2015) . We convert the Hα FWHM to Hβ FWHM by the formula (Jun et al. 2015) , log FWHM(Hβ) 1000 km s 
The FWHM of Hα or Hβ is listed in Col. (7) in Table 2 . These 126 high-z QSOs are used as our final high-z QSOs sample with available Hβ and C IV data at the same time. It is larger than the high-z sample of 36 QSOs (z < 3.5) by Shemmer & Lieber (2015) . Our sample covers the redshift of 0 < z < 5 and the logλL λ (1350Å) of 43.6−47.7. Table 2 lists the properties of high-z QSOs. In Fig. 1 , the red triangles denote these 126 high-z QSOs.
RESULT AND DISCUSSION
The host contribution in the continuum luminosity at 5100Å
With the empirical R-L relation, the BLRs size can be derived from the nuclei continuum luminosity. Based on the stacked SDSS spectra, Shen et al. (2011) gave an empirical formula to give the ratio of host to nuclei QSOs luminosity for the total QSOs continuum luminosity of log(λL λ (5100Å)/erg s −1 ) = 44.1 − 45.5. When total QSOs luminosity are larger than 10 45 erg/s, the host contribution is negligible. For high-z QSOs in our sample, we found they are all log(λL λ (5100Å)/erg s −1 ) > 45, and the host contamination is generally negligible. For low-z PG QSOs, we need to correct the host contribution to derive the BLRs sizes because of their lower luminosity at 5100Å.
Using GALFIT (Peng et al. 2002) to model HST host-galaxy images of 41 RM AGN Bentz et al. (2013) did the host correction for 71 observation data at 5100Å. For the host fraction in the total Figure 3 . Top: distribution of total continuum luminosity at 5100Å. Bottom: distribution of the difference between the total continuum luminosity and the nuclei continuum luminosity at 5100Å in logarithm, i.e., log(1/(1 − f )).
continuum luminosity from (Bentz et al. 2013) , we bin the observation data into seven bins according the total continuum luminosity at 5100Å. The value of each bin is the average of total continuum luminosity and the host fraction, and the error of each bin value is the standard deviation. For the bin data, the Spearman correlation test gives the Spearman correlation coefficient rs = 0.86 and the probability of the null hypothesis P null = 1.4×10 −2 . The relationship is derived by using algorithms FITEXY (Press et al. 1992) .
where f is the host fraction in the total continuum luminosity at 5100Å, λL λ (5100Å) total is the total continuum luminosity at 5100Å. In Fig. 2 , we also show the host fraction formula of Shen et al. (2011) for SDSS fibre, which is consistent with our formula, considering the decreasing tendency with large λL λ (5100Å) . The host fraction decreases from about 80% at λL λ (5100Å) = 10 42 erg/s to about 10% at λL λ (5100Å) = 10 45 erg/s. For 87 low-z PG QSOs, there are 16 RM objects, where the host fractions are adopted from Bentz et al. (2013) . For other PG QSOs with the total continuum luminosity λL λ (5100Å) below 10 45.5 erg/s, we use our formula to correct the host contribution. The host-corrected λL λ (5100Å) is listed in Col. (8) in Table 1 . Fig.  3 shows the distribution of total luminosity at 5100Å (top panel) for 87 PG QSOs and the distribution of the difference between the total continuum luminosity and the nuclei continuum luminosity at 5100Å in logarithm, i.e., log(1/(1 − f )) (bottom panel). Considering the range of log λL λ (5100Å) of 43.6 − 46.2, the host fraction f in the total luminosity at 5100Å is estimated to be less than about 50% from our formula of Eq. 2. log(1/(1 − f )) = 0.3 for f = 50% (bottom panel in Fig. 3 ).
MBH and L Bol /L Edd
Using 32 RM SMBHs masses from Peterson et al. (2004) , Vestergaard & Peterson (2006) gave a formula to calculate the SMBH mass from the AGN/QSOs single-epoch spectrum, where Hβ FWHM and the continuum luminosity at 5100Å are measured. With above formula, we calculate the black hole mass using FWHM(Hβ ) and host-corrected continuum luminosity at 5100 A for 71 non-RM low-z PG QSOs and 126 high-z QSOs (see Tables 1 and 2 ). The host-corrected MBH is listed in Col.
(10) in Table 1 for low-z PG QSOs. We also list the MBH given by Vestergaard & Peterson (2006) in Col. (11) and that by Baskin & Laor (2004) in Col. (12) in Table 1 . Fig. 4 shows MBH given in Vestergaard & Peterson (2006) (without host correction, same formula) versus our calculated MBH considering host correction for 87 low-z PG QSOs (left-hand panel) and the distribution of their MBH difference (right-band panel). The red squares denote RM objects. The mean value of their difference is 0.035 with the standard deviation of 0.036. Considering that MBH ∝ L 0.5 , the logλL λ (5100Å) correction of 0.1 dex would lead to a decrease of 0.05 dex, which is consistent with the result in Fig. 4 . With a different formula by Laor (1998) , Baskin & Laor (2004) also calculated the MBH for 87 PG QSOs. Fig. 5 shows our calculated MBH versus that in Baskin & Laor (2004) (left-hand panel) and the distribution of their difference (right-hand panel). The mean value of their difference is 0.134 dex with the standard deviation of 0.257. Considering intrinsic scatter in MBH calculation of about 0.3 dex (e.g., Shen et al. 2011 ), the host correction in MBH calculation is negligible for low-z PG QSOs sample, although it is important for low- luminosity AGN/QSOs. For high-z QSos, the MBH is also listed in Col. (9) in Table 2 .
We use the nuclei continuum luminosity at 5100Å to calculate the bolometric luminosity by a bolometric correction of 9.26 (Richards et al. 2006) , and then calculate the Eddington ratio L Bol /L Edd for our low-z QSOs. For high-z QSOs, λL λ (5100Å) is so large that the host contribution can be neglected, and L Bol /L Edd are calculated as that for low-z PG QSOs. L Bol /L Edd for high-z QSOs is listed in Col. (10) in Table 2 .
The relation between the SMBH accretion and PC1/PC2
from PCA
With the optical spectral information and additional information from other bands for 87 low-z PG QSOs, Boroson & Green (1992) presented principal component analysis (PCA) and found that the variance in the optical emission lines and the continuum (radio through X-ray) was mostly contained in two sets of correlations, eigenvectors of the correlation matrix. volves optical luminosity and the strength of He II 4686 and αox. With the single-epoch SMBH mass derived from Hβ (Kaspi et al. 2000) , Boroson (2002) found that PC1 is mainly correlation with L Bol /L Edd and PC2 has a strong correlations with MBH and L Bol /L Edd . He suggested that PC1 is driven predominantly by the Eddington ratio, and PC2 is driven by the accretion rate. The coefficient listed in table 1 in Boroson (2002) Table 1 . Fig. 6 shows PC1/PC2 versus our calculated MBH and L Bol /L Edd for 87 low-z PG QSOs. We find that PC1 has strong correlations with MBH and L Bol /L Edd , r=0.66, -0.46, respectively. PC2 has a strong correlation with MBH and a weak correlation with L Bol /L Edd , r=-0.53, -0.34, respectively. These results are consistent with Boroson (2002) . In Fig. 6 , we also show 16 RL QSOs (green triangle) and 5 BAL QSOs (red triangle). Considering the speciality RL QSOs and BAL QSOs, we exclude them and find that PC1 still has strong correlation with MBH and L Bol /L Edd , r=0.61, -0.55, respectively. PC2 has a weak correlation with MBH and a strong correlation with L Bol /L Edd , r=-0.26, -0.43, respectively. It is different to the results by Boroson (2002) , where PC2 has a very weak correlation with L Bol /L Edd and a strong correlation with MBH . With our calculated MBH and L Bol /L Edd and excluding RL QSO ang BAL QSO, we find that PC2 has a strong correlation with L Bol /L Edd and a weak correlation with MBH . We think it is due to narrower PC1/PC2 parameter space (see Fig.  6 ).
In Fig. 7 , we divide low-z PG QSOs into two parts at logλL λ (5100Å) = 44.7. For low-luminosity part, PC1 has strong correlations with MBH and L Bol /L Edd . PC2 has weak correlations with MBH and L Bol /L Edd . For high-luminosity part, PC1 still has strong correlations with MBH and L Bol /L Edd . PC2 has a weak correlation with MBH and a strong correlation with L Bol /L Edd . We find that there is no correlation between MBH and PC2 no matter at low luminosity or high luminosity. It is suggested that there exists the BLRs orientation effect to derive the BLR velocity from FWHM (Shen & Ho 2014 ). In Fig. 8 , we divide low-z PG QSOs into two parts at FWHM(Hβ) = 3000 km s −1 . For low-FWHM part, PC1 has a strong correlation with MBH and a weak correlation with L Bol /L Edd . PC2 has weak correlations with MBH and L Bol /L Edd . For high-FWHM part, PC1 still has very weak correlations with MBH and L Bol /L Edd . PC2 has strong correlations with MBH and L Bol /L Edd . The dividing with FWHM affects seriously the correlations between PC1 and MBH and L Bol /L Edd . Because PC1 has a strong correlation with Hβ FWHM, dividing PG QSOs based on Hβ FWHM would lead to narrower PC1 parameter space, which would lead to weaken PC1 correlation with MBH and L Bol /L Edd . PC2 also has a strong correlation with continuum luminosity, dividing PG QSOs based on the luminosity would lead to narrower PC2 parameter space, which would lead to weaken PC2 correlation with MBH and L Bol /L Edd . Therefore, considering the PG QSOs subsample with different radio loudness, continuum luminosity, and Hβ FWHM, the narameter range limitation will change the strongness of the relations between PC1/PC2 and MBH , L Bol /L Edd . Large sample with larger parameter coverage is needed for this kind of work in the future.
Since PC1/PC2 has a correlation with MBH or L Bol /L Edd , in Fig. 9 , we show the relationship between C IV EW and PC1/PC2. The C IV EW has a strong correlation with PC1 and the correlation with PC2 is a little weaker. Excluding RL QSOs and BAL QSOs, these correlations become stronger. From PCA shown in Boroson (2002) , PC1 has a strong correlation with the Fe II strength, RFe (the ratio of optical Fe II and Hβ EW). We find C IV EW also has a strong correlation with RFe with r = −0.59.
Physical driver of the Baldwin effect of C IV
For low-z PG QSOs, Baskin & Laor (2004) found that the C IV Baldwin effect is weak. Fig. 10 shows the C IV Baldwin effect for our low-z and high-z QSOs sample. For the 81 low-z PG QSOs subsample, the C IV Baldwin effect is weak, with r = −0.15. It is consistent with the result by Baskin & Laor (2004) . Considering the speciality of RL QSOs and BAL QSOs, we exclude 16 RL QSOs and 5 BAL QSOs, and find that the C IV Baldwin effect becomes stronger with r = −0.25. For high-z QSOs subsample, the C IV Baldwin effect is stronger than low-z PG QSOs subsample with r = −0.34. Excluding 12 RL QSOs, 7 BAL QSOs and 11 weak line QSOs in high-z subsample, the C IV Baldwin effect becomes stronger with r = −0.45. For the total sample, we find there exists a C IV Baldwin effect with r = −0.3, which is consistent with the result by Bian et al. (2012) from 35019 QSOs in SDSS DR7. We notice that, for the total sample, excluding RL QSOs, BAL QSOs, and weak line QSOs, the correlation coefficient in C IV Baldwin effect doesn't increase.
For the high-z, we calculate the SMBH MBH and L Bol /L Edd using the same Hβ emission line as that for low-z PG QSOs. Fig. Figure 10 . The C IV Baldwin effect, i.e., the C IV EW versus the UV continuous luminosity at 1350Å for our sample of low-z and high-z QSOs. Black triangles denote 81 PG QSOs with low redshift (z < 0.5), and blue triangles denote SDSS QSOs (1.5 < z < 5). Red triangles denote BAL QSOs and green triangles denote RL QSOs. 11 shows C IV EW versus MBH (left-hand panel) and L Bol /L Edd (right-hand panel). For low-z PG QSOs subsample, there is a weak correlation between C IV EW and MBH with r = −0.23 and P null = 0.03. However, for high-z QSOs subsample or the total sample, the correlations become weaker with r = −0.05, P null = 0.60 and r = −0.09, P null = 0.21, respectively. For low-z PG QSOs subsample, C IV EW has a strong correlation with L Bol /L Edd with r = −0.57, which is consistent with the result by (Baskin & Laor 2004) . For the high-z subsample, the relation becomes weaker with r=-0.28. For the total sample, C IV EW has a strong correlation with r = −0.45, P null = 1.52 × 10 −11 . The correlation still exists when excluding RL QSOs, BAL QSOs and weak line QSOs. For the relation between C IV EW and L Bol (i.e., λL λ (5100Å) ), we find r=-0.15, -0.23, -0.27 for low-z, high-z, total sample, respectively. Considering that the correlation between C IV EW and L Bol /L Edd is stronger than the relation between C IV EW and MBH , and the C IV Baldwin effect, the Eddington ratio seems to be a better underlying physical parameter than the central SMBH MBH in C IV Baldwin effect. Considering intrinsic scatter of 0.3 dex in L Bol /L Edd , we use the bivariate correlated errors and scatter method (BCES; Akritas et la. 1996) to perform the linear regression (Table. 3). The BCES Bisector best-fitting relation for low-z PG QSOs subsample is, log EW(C IV) = (−0.53 ± 0.10)log(λL λ (5100Å)) +(1.28 ± 0.08)
is plotted as the solid line in Fig. 11 . The high-z QSOs follow the solid line found in low-z PG QSOs subsample. Some of weak line QSOs deviated from the above fitting line. Considering the contamination in C IV EW measurement for BAL QSOs, and the jet effect in mass calculation for RL QSOs, we exclude RL QSOs, BAL QSOs and weak line QSOs, a new BCES Bisector best-fitting relation for the total QSOs sample is, log EW(C IV) = (−0.58 ± 0.09)log(λL λ (5100Å))
is plotted as the dash lines with 2σ in the slope in Fig. 11 . It is consistent with the result by Shemmer & Lieber (2015) . The slope of -0.56 is steeper than the slope of -0.268 found by Bian et al. (2012) with the Mg II -based L Bol /L Edd . For RL QSOs, BAL QSOs and weak line QSOs, the C IV Baldwin effect, as well as the L Bol /L Edd origin, need to be investigated in larger sample with reliable C IV EW, the UV continuum luminosity, MBH and L Bol /L Edd .
CONCLUSIONS
We compile a sample of 87 low-z and 126 high-z QSOs across the widest possible ranges of redshift (0 < z < 5) with available Hβ and C IV observations. The Hβ -based single-epoch SMBH MBH and L Bol /L Edd are consistently calculated for QSOs from low-z to high-z, which is used to investigate the underlying driver for the C IV Baldwin effect. The main conclusions can be summarized as follows.
(1) An empirical formula is presented to estimate the host correction in the continuum luminosity at 5100Å. For low-z PG QSOs, the estimated host fraction is less than 50%. For 87 low-z and 126 high-z QSOs, the Hβ -based single-epoch SMBH MBH and L Bol /L Edd are consistently calculated.
(2) Considering PC1/PC2 from optical PCA, it is found that PC1 has strong correlations with MBH and L Bol /L Edd . PC2 has a strong correlation with MBH and a weak correlation with L Bol /L Edd . It suggests that L Bol /L Edd is the main driver of PC1, which is consistent with Boroson (2002) . For low-z PG QSOs, C IV EW has a relatively weak correlation with the continuum luminosity at 1350Å. The C IV EW has a strong correlation with the optical Fe II strength or PC1.
(3) For low-z PG QSOs subsample, excluding the RL QSOs and BAL QSOs, the C IV Baldwin effect becomes stronger. For low-z and high-z sample, there exists a C IV Baldwin effect with r = −0.3, which is consistent with the result by Bian et al. (2012) from 35019 QSOs in SDSS DR7. For the total sample, the correlation between C IV EW and Hβ -based MBH is very weak, and C IV EW has a strong correlation with L Bol /L Edd . The Eddington ratio seems to be a better underlying physical parameter than the SMBH MBH in C IV Baldwin effect. For RL QSOs, BAL QSOs and weak line QSOs, the C IV Baldwin effect, as well as the L Bol /L Edd origin, need to be investigated in larger sample.
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